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PROBLEM TO BE SOLVED: To provide electronic components capable of 
coping with the mounting of a lead free solder, and of securing workability and 
joint reliability, and to provide a component containing board, capable of 
interlayer electrical connection with higher reliability and of coping with making 
the pitch of a wiring pattern finer. 

SOLUTION: A surface layer of a terminal electrode 14 of the electronic 
components 1 1 comprises copper, on which a rust-proof layer 17 comprising 
water-soluble preflux is formed. The rust proof processing layer 17 is removed 
upon being soldered with ground copper exposed, to assure wetting property for 
a lead free solder. Copper plating 31 undergoes interlayer connection upon 
components 1 1 being accommodated in a board, whereby the board can cope 
with making an interlayer connection hole 29 smaller in size and in larger aspect 
ratio. Further, removal of the rust-proof processing layer 17 corresponding to an 
interlayer connection hole 33 with a plating preprocessing prior to desmearing 
processing after laser processing or to the formation of the copper plating 31 can 
be facilitated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Electronic parts which are the electronic parts with which the 
rustproofing layer was formed in the surface of the terminal electrode which the 
surface of a terminal electrode becomes with copper and becomes with said 
copper, and are characterized by said rustproofing layer becoming by water- 
soluble PURIFURAKKUSU. 

[Claim 2] Electronic parts according to claim 1 with which said electronic parts 
are characterized by being a chip mold laminating ceramic condenser or chip 
mold resistance components. 

[Claim 3] Electronic parts according to claim 2 with which said water-soluble 
PURIFURAKKUSU is characterized by being an imidazole system. 
[Claim 4] An insulating layer, the conductor layer formed in one field of said 
insulating layer, and the electronic parts held in the interior of said insulating 
layer, It is the substrate equipped with the interlayer connection section for 
making it flow through between said conductor layers and terminal electrodes of 



said electronic parts with built-in components. The substrate with built-in 
components characterized by forming the rustproofing layer in other fields while 
some fields of the surface of a terminal electrode where the surface of said 
terminal electrode becomes with copper, and becomes with said copper are 
electrically connected with said interlayer connection section. 
[Claim 5] The substrate according to claim 4 with built-in components 
characterized by said rustproofing layer becoming by water-soluble 
PURIFURAKKUSU. 

[Claim 6] The substrate according to claim 4 with built-in components with which 
said electronic parts are characterized by being a chip mold laminating ceramic 
condenser or chip mold resistance components. 
[Claim 7] The substrate according to claim 4 with built-in components 
characterized by coming to form copper plating in the internal surface of the 
interlayer connection hole with which said interlayer connection section 
penetrates said insulating layer. 

[Claim 8] The substrate according to claim 5 with built-in components with which 
said water-soluble PURIFURAKKUSU is characterized by being an imidazole 
system. 

[Claim 9] The substrate according to claim 4 with built-in components with which 
said insulating layer and said conductor layer are characterized by consisting of a 
resin layer of copper foil with resin, and its copper foil coat, respectively. 
[Claim 10] The substrate according to claim 4 with built-in components 
characterized by carrying said electronic parts on the printed wired board by 
which a laminating is carried out to the field of another side of said insulating 
layer. 

[Claim 11] The process which coats with water-soluble PURIFURAKKUSU the 
terminal electrode of the electronic parts which it is the manufacture approach of 
a substrate with built-in components of having held electronic parts in the interior, 
and a surface becomes with copper, The process which holds said electronic 
parts in the interior of an insulating layer, and the process which forms the 



interlayer connection hole for exposing the terminal electrode of said held 
electronic parts to the exterior to said insulating layer, The manufacture approach 
of a substrate with built-in components that only the part corresponding to the 
formation part of said interlayer connection hole is characterized by having the 
process which removes water-soluble PURIFURAKKUSU on said terminal 
electrode, and the process which forms copper plating in the internal surface of 
said interlayer connection hole. 

[Claim 12] The manufacture approach of a substrate according to claim 1 1 with 
built-in components that the process from which said interlayer connection hole is 
formed with a laser process, and removes said water-soluble PURIFURAKKUSU 
partially is characterized by being carried out into DESUMIA down stream 
processing after said interlayer connection hole formation. 
[Claim 13] The manufacture approach of a substrate according to claim 11 with 
built-in components that the process from which said interlayer connection hole is 
formed by the photolithography method, and removes said water-soluble 
PURIFURAKKUSU partially is characterized by being carried out into the head 
end process before said copper-plating formation. 

[Claim 14] said electronic parts ~ a printed wired board top -- un— a conductor -- 
the manufacture approach of the substrate according to claim 1 1 with built-in 
components characterized by being the process which carries out the laminating 
of the resin layer of copper foil with resin to the field which said electronic parts of 
said printed wired board paste [ the process which has pasted the section and 
holds said electronic parts in the interior of an insulating layer] up. 
[Claim 15] The manufacture approach of the substrate according to claim 1 1 with 
built-in components characterized by using water-soluble PURIFURAKKUSU of 
an imidazole system as said water-soluble PURIFURAKKUSU. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the 
substrate with built-in components which held the electronic parts which can 
respond to unleaded solder mounting, and the components concerned in the 
interior of an insulating layer, and a substrate with built-in components. 
[0002] 

[Description of the Prior Art] Generally, by electronic equipment, assembly is 
performed by soldering and carrying various components on the wiring circuit 
pattern printed by the printed wired board. Solder plating which consists of Sn 
and Pb so that solder may tend to be damp has been performed also to the 
components electrode by which the alloy with which the solder used for this 
soldering consists of Sn (tin) and Pb (lead) is widely used general-purpose, and 
is connected to a printed wired board. 

[0003] The condition of having soldered for example, the chip mold laminating 
ceramic condenser to drawing 7 on the printed wired board as electronic parts is 
shown (JP,5-74644,A). The chip mold laminating ceramic condenser 1 carries 
out the laminating of the ceramic material 3 of the shape of a thin film sheet by 
which the internal electrode pattern 2 was formed in the front face to a multilayer, 
forms the terminal electrodes 4 and 4 respectively common to the both-sides side 
of the layered product, and has the structure which connected each internal 



electrode pattern 2 to juxtaposition alternately. And in mounting this ceramic 
condenser 1 in a printed wired board 5, he is trying to join the terminal electrodes 
4 and 4 with solder 7 to the wiring circuit patterns 6 and 6 formed on the printed 
wired board 5, respectively. 

[0004] Drawing 8 shows an example of the cross-section structure of the terminal 
electrode 4 of the conventional chip mold laminating ceramic condenser 1. As for 
the substrate electrode layer 8, PdAg (palladium-silver), Ag, nickel (nickel), etc. 
are formed by baking etc. If solder contacts this soon when the substrate 
electrode layer 8 is formed by Ag, the problem (Ag ******) that Ag dissolves into 
solder will arise. In order to prevent this, on this substrate electrode layer 8, the 
bipolar electrode layer 9 which consists of nickel or Cu (copper) is formed as a 
barrier layer. And surface treatment of the solder plating which consists of SnPb 
is performed and carried out on this bipolar electrode layer 9, and this is made 
into the external electrode layer 10. 

[0005] However, the motion which does not use Pb which is an environmental 
pollutant from a viewpoint of earth environmental protection and which uses the 
so-called unleaded solder for manufacture of electronic equipment has become 
strong in recent years (Nikkei ecology November, 1999 issue p. 98). As a 
unleaded solder ingredient, SnAg (tin-silver) system solder, SnAgCu (tin-silver- 
copper) system solder, SnAgBiCu (tin-silver-bismuth-copper) system solder, 
SnCu (tin-copper) system solder, SnZn (tin-zinc) system solder, etc. are 
proposed, and each of these is produced, without using Pb for a raw material. 
[0006] If the solder plating components of the former entering Pb are applied to 
the mounting process using such unleaded solder, the following problems will 
arise. 

[0007] In a wave soldering process, penetration and production number of sheets 
will follow [ the SnPb component of components electrode plating ] into the fused 
unleaded solder increasing, and Pb component in the solder in a tub will increase. 
There is a problem that a production control becomes difficult by Pb mixed as an 
impurity since the melting point of solder, surface tension, a fluid characteristic, 



etc. change. Moreover, when Pb mixes into unleaded solder, there is also a 
report of becoming easy to generate the lift off which has a bad influence on 
junction dependability (woods, Proc.of Mate 2001, pp 417-422, and 2001). 
[0008] If the components by which SnPb plating was carried out in the reflow- 
soldering process on the other hand with the unleaded solder with which Bi was 
added are connected, it is thought that the 3 yuan eutectic component of SnPbBi 
is formed near the connection interface of a components electrode and solder. 
Since the melting point is as low as about 95 degrees C, this is supposed that the 
serious effect for junction dependability is done. 

[0009] From these things, also making the surface treatment of a components 
electrode unleaded is called for strongly, Sn plating, SnAg plating, SnBi plating, 
SnCu plating, etc. are considered, and utilization is also carried out in part. 
[0010] However, even if it uses these unleaded plating for the surface treatment 
of a components electrode, a problem which is listed to below occurs. 
[001 1] Sn plating is the most typical at the unleaded solder plating of an 
electrode surface. However, concern of a whisker arises in this. Since it is 
expected with the miniaturization of electronic equipment, and advanced features 
that a connection pitch also narrows further, the insulating dependability fall by 
the whisker is a serious problem. 

[0012] It is reported that it is essentially difficult to prevent generating of a 
whisker on Cu system material especially also about SnCu plating since the 
plating coat is inherent in compressive stress (281 Vol. ****, an electronics 
mounting society, 4, p. 276- 2001). 

[0013] Moreover, the method of unleaded plating as well as an above-mentioned 
SnPb plating electrode melts during a solder bath at the time of wave soldering. 
Ag component of SnAg plating serves as an impurity in SnCu, SnZn solder, etc. 
Moreover, Bi component of SnBi plating serves as an impurity in SnCu, SnZn, 
SnAgCu solder, etc. With these impurities, since the melting point of solder, 
surface tension, a fluid characteristic, etc. change, reservation of a production 
control or junction dependability becomes difficult. 



[0014] On the other hand, it sets on the printed wired board technique in recent 
years, and they are a passive component, or semiconductor chips and the 
package components (henceforth [ these are named generically and ] "electronic 
parts") of those, such as a chip mold laminating ceramic condenser from the flow 
of high-density-assembly-izing of a substrate, and multi-functionalization, and a 
chip resistor. Also in a claim, it is the same. Development of the substrate with 
built-in components of a gestalt held in the interior of an insulating layer is 
furthered. 

[0015] There are some which connect the terminal electrode of the built-in 
electronic parts to the conductor pattern on an insulating layer electrically in it 
through the interlayer connection section which penetrates an insulating layer. 
This interlayer connection section has the mode which forms and constitutes 
copper plating in the internal surface of the interlayer connection hole which 
penetrates an insulating layer, and the mode which fills up with and forms a 
solder paste into an interlayer connection hole. 

[0016] Here, if in charge of forming the interlayer connection section when 
applying the conventional electronic parts with which solder plating was formed in 
the components electrode built in to a substrate with built-in components, since 
surroundings nature is bad, the method of construction which forms copper 
plating in the internal surface of an interlayer connection hole is not employable 
[ copper plating for interlayer connections to the solder plating on a terminal 
electrode is attached, and ]. 

[0017] Moreover, supply and restoration of the solder paste to an interlayer 
connection hole have the problem of becoming difficult, so that the aperture of an 
interlayer connection hole becomes small, and, so that the aspect ratio becomes 
large. Furthermore, when many [ it is also difficult to make the amount of supply 
of a solder paste regularity and / too ], there is a possibility of solder overflowing 
from an interlayer connection hole and causing the short-circuit between lands, 
and when too few, there are another side and a possibility that it may become 
impossible to perform a proper interlayer connection. 



[0018] It becomes very difficult to deal with fine pitch-ization of a circuit pattern in 
the substrate with built-in components which uses as built-in components the 
conventional electronic parts which formed solder plating in the terminal 
electrode also from high aspect ratio-ization in accordance with minor-diameter- 
izing and this of an interlayer connection hole not being avoided, either at fine 
pitch-ization of a circuit pattern. If supply of a solder paste is not controlled 
appropriately, it will become impossible moreover, to perform a proper interlayer 
connection. 
[0019] 

[Problem(s) to be Solved by the Invention] Let it be a technical problem to offer 
the electronic parts which this invention can be made in view of an above- 
mentioned problem, and can respond to unleaded solder mounting, and can 
secure soldering workability and the mechanical and electric dependability of a 
joint. 

[0020] moreover, this invention ~ the electrical installation between layers - 
dependability - it can carry out highly and let it be a technical problem to offer 
the manufacture approach of the substrate with built-in components which can 
fully respond also to fine pitch-ization of a circuit pattern, and a substrate with 
built-in components. 
[0021] 

[Means for Solving the Problem] In solving the above technical problem, the 
electronic parts of this invention are characterized by for the surface of a terminal 
electrode becoming with copper and the rustproofing layer currently formed in the 
surface becoming by water-soluble PURIFURAKKUSU. 
[0022] since the surface of a terminal electrode becomes with copper -- owner 
lead - unleaded - solder wettability is good even if it is which solder. Moreover, 
although water-soluble PURIFURAKKUSU as a rustproofing layer will not be 
limited especially if oxidation of the surface of the terminal electrode which 
becomes with copper can be prevented, it is desirable to use water-soluble 
PURIFURAKKUSU of an imidazole system. Since the rust-proofing layer by 



water-soluble PURIFURAKKUSU is removed by the usual soldering process, this 
does not check solder wettability. 

[0023] Therefore, since the electrode surface processing (solder plating) by the 
alloy containing lead becomes unnecessary according to the electronic parts of 
this invention, it not only can lower an environmental load by itself, but it 
becomes possible to correspond also to unleaded solder mounting. Moreover, 
since the lead component under plating is not eluted at the time of soldering, 
mechanical and electric soldering dependability is securable. 
[0024] The conductor layer by which the substrate with built-in components of 
this invention was formed in one field of an insulating layer and this insulating 
layer on the other hand, It has the interlayer connection section for making it flow 
through between the electronic parts held in the interior of the above-mentioned 
insulating layer, and the above-mentioned conductor layers and the terminal 
electrodes of electronic parts. The rustproofing layer is formed in other fields of 
the surface, while the surface of the above-mentioned terminal electrode 
becomes with copper and some fields of the surface are electrically connected 
with the interlayer connection section. 

[0025] Since rustproofing of the fields other than the field where the terminal 
electrode of the electronic parts with which the substrate with built-in components 
of this invention is built in is connected with the interlayer connection section is 
carried out, the rust prevention of the terminal electrode in the interior of a 
substrate is obtained. Moreover, by forming and constituting copper plating in the 
internal surface of the interlayer connection hole which penetrates an insulating 
layer for the interlayer connection section, it becomes possible to give 
conductivity easily also to the high interlayer connection hole of an aspect ratio in 
a minor diameter, and a proper interlayer connection operation can be performed 
fully corresponding to the formation of a fine pitch of a circuit pattern. 
[0026] Moreover, the process which, as for the manufacture approach of the 
substrate with built-in components of this invention, a surface coats with the 
terminal electrode of the electronic parts which become with copper by water- 



soluble PURIFURAKKUSU, The process which forms the interlayer connection 
hole for exposing to the exterior the terminal electrode of the electronic parts 
which held these electronic parts to the process held in the interior of an 
insulating layer, and its insulating layer, It has the process from which only the 
part corresponding to the formation part of an interlayer connection hole removes 
water-soluble PURIFURAKKUSU on the above-mentioned terminal electrode, 
and the process which forms copper plating in the internal surface of an 
interlayer connection hole. 

[0027] In this invention, since the surface of the terminal electrode of electronic 
parts is copper, copper plating of the interlayer connection section is attached, 
and the surroundings are good and can fully respond also to a fine pitch pattern. 
Moreover, junction dependability is securable when only the connection part of 
the interlayer connection section removes water-soluble PURIFURAKKUSU on a 
terminal electrode. Since partial removal of water-soluble PURIFURAKKUSU can 
be easily performed using an acid or an alkaline drug solution, for example, it can 
carry out to the head end process and coincidence of nonelectrolytic plating, this 
invention can be carried out using the existing plating formation process. 
[0028] 

[Embodiment of the Invention] Hereafter, the gestalt of each operation of this 
invention is explained with reference to a drawing. 

[0029] (Gestalt of the 1st operation) The gestalt of this operation explains the 
example of application to a chip mold laminating ceramic condenser (only 
henceforth a ceramic condenser) as electronic parts of this invention. Drawing 1 
shows the cross-section structure of the ceramic condenser. 
[0030] A ceramic condenser 1 1 carries out the laminating of the ceramic material 
13 of the shape of a thin film sheet by which the internal electrode pattern 12 was 
formed in the front face to a multilayer, forms the terminal electrode 14 (only the 
terminal electrode by the side of an end is shown by a diagram.) respectively 
common to the both ends of the layered product, and has the structure which 
connected each internal electrode pattern 12 to juxtaposition alternately. 



[0031] The ceramic material 13 consists of ceramic dielectrics, such as barium 
titanate (BaTi03) and PZT (mixture of PbTi03 (lead titanate) and PbZr03 (lead 
zirconate)). The internal electrode pattern 12 is calcinated and formed, after 
consisting of nickel (nickel), palladium (Pd), etc. and being applied to the ceramic 
material 13 with the gestalt of a paste etc. The terminal electrode 14 has the 
substrate electrode layer 15 and the external electrode layer 16. 
[0032] What is used for the usual chip can apply PdAg, Ag, nickel, etc. as it is, 
and the substrate electrode layer 15 is formed by baking etc. The external 
electrode layer 16 is formed in this invention, without this substrate electrode 
minding [ 15 ] a bipolar electrode layer. The external electrode layer 16 is formed 
with copper (Cu). For example, electrolysis plating can perform formation of the 
external electrode layer 16, and the thickness is set to 3-5 micrometers with the 
gestalt of 1 -micrometer or more lOmicro or less and this operation. 
[0033] The rustproofing layer 17 which becomes by water-soluble 
PURIFURAKKUSU is formed at the terminal electrode 14 on the external 
electrode layer 16 which is the surface. Since water-soluble PURIFURAKKUSU 
does not use a lot of volatile organic compounds (VOC;volatile organic 
compounds) like solvent mold PURIFURAKKUSU at the time of manufacture, it is 
advantageous from a viewpoint of environmental preservation. 
[0034] Since the rustproofing layer 17 which consists of water-soluble 
PURIFURAKKUSU can be formed on the external electrode layer 16 by dip 
coating, it can perform rustproofing of the terminal electrode 14 comparatively 
cheaply. 

[0035] Moreover, it is possible as water-soluble PURIFURAKKUSU to form a 
rustproofing layer alternatively on the external electrode layer 16 which becomes 
with copper by using water-soluble PURIFURAKKUSU of an imidazole system. 
Here, an alkyl imidazole, a phenyl imidazole, benzimidazole, etc. correspond as 
an imidazole system. 

[0036] The rustproofing layer 17 which becomes by water-soluble 
PURIFURAKKUSU is formed on the external electrode layer 16 of the terminal 



electrode 14 by the thickness of 1 micrometer or less, and is put on the terminal 
electrode 14 by complex association with the copper which constitutes the 
external electrode layer 16. 

[0037] The ceramic condenser 1 1 of the gestalt of this operation is constituted as 
mentioned above. In addition, since the terminal electrode by the side of the 
other end is also equipped with the same configuration as the terminal electrode 
14 mentioned above, the explanation shall be omitted. 
[0038] Now, in the ceramic condenser 11 constituted as mentioned above, the 
rustproofing layer 17 functions as preventing oxidation of the front face of the 
terminal electrode 14. Moreover, in case it mounts on the printed wired board 
which does not illustrate this ceramic condenser 11, since the rustproofing layer 
17 is removed by the usual soldering process, the external electrode layer 16 of 
terminal electrode 14 surface is exposed to the exterior, owner lead -- unleaded - 
- even if it is which solder, the wettability with the copper which forms the external 
electrode layer 16 is good. In addition, a soldering process can apply any 
process of wave soldering and reflow soldering. 

[0039] Therefore, since the electrode surface processing by the alloy containing 
lead becomes unnecessary to the terminal electrode 14 according to the gestalt 
of this operation, it is possible it not only can to lower an environmental load by 
itself, but to deal with unleaded solder mounting. 

[0040] Moreover, while soldering workability improves since the electrode surface 
processing by the alloy containing lead becomes unnecessary according to the 
gestalt of this operation, the elution of the lead component to the inside of 
unleaded solder is lost at the time of a soldering process and a quality control 
burden is reduced by this, since the good soldered joint section is obtained, 
mechanical and electric junction dependability is secured. 
[0041] (Gestalt of the 2nd operation) Next, the gestalt of operation of the 2nd of 
this invention is explained. Drawing 2 shows the configuration of the substrate 21 
with built-in components of the gestalt of this operation. The substrate 21 with 
built-in components contains the ceramic condenser 1 1 explained with the gestalt 



of the 1st operation as electronic parts. 

[0042] The ceramic condenser 11 is joined through the non-conductive 
adhesives 26 on the printed wired board 22. It consisted of double-sided copper 
clad laminates, and the printed wired board 22 is equipped with the insulating 
base material 23 and the circuit patterns 24A and 24B which come to carry out 
patterning formation of the conductor layer (copper) of the both sides at a 
predetermined configuration. 

[0043] Although the insulating base material 23 consists of organic system 
ingredients, such as what infiltrated an epoxy resin and polyimide resin into the 
glass fiber, a thing which infiltrated phenol resin into paper, and a thing which 
infiltrated the mixture (trade name: BT resin) of bismaleimide triazine resin and 
an epoxy resin into the glass fiber, it is also possible to constitute from ceramic 
system ingredients, such as an alumina, and glass content ceramics, alumimium 
nitride, besides this. 

[0044] The circuit patterns 24A and 24B of each other are partially connected 
electrically through the through hole 25. A through hole 25 has a well-known 
configuration conventionally, it consists of a through tube formed in the insulating 
base material 23, and electric conduction plating, such as copper formed in the 
internal surface, or is filled up with electrical conducting materials, such as solder 
and conductive paste, in the above-mentioned through tube, and is constituted. 
[0045] The laminating of the insulating resin layer (only henceforth a "resin 
layer") 27 as an insulating layer is carried out to the top face of a printed wired 
board 22 so that a ceramic condenser 1 1 may be covered. The mold of the 
ceramic condenser 1 1 is carried out with the configuration resin of this insulating 
resin layer 27. 

[0046] Conductor pattern 28A which comes to carry out patterning formation of 
the copper foil etc. at a predetermined configuration is formed in the top face of 
the insulating resin layer 27. This conductor pattern 28A is electrically connected 
through the interlayer connection sections 33 and 34 to circuit pattern 24A on a 
printed wired board 22, and the terminal electrode 14 of a ceramic condenser 1 1 . 



[0047] The interlayer connection sections 33 and 34 consist of beer halls which 
come to give copper plating 31 and 32 to the internal surface of the interlayer 
connection holes 29 and 30 which penetrate the insulating resin layer 27. 
Drawing 3 and drawing 4 show the detail of the interlayer connection section 33 
which connects between conductor pattern 28A and the terminal electrodes 14 of 
a ceramic condenser 1 1 . 

[0048] Although the rust prevention of the external electrode layer 16 which 
becomes with copper is made in the terminal electrode 14 of a ceramic 
condenser 1 1 by the rustproofing layer 17 which becomes by water-soluble 
PURIFURAKKUSU of an imidazole system as the gestalt of the 1st operation 
explained It is partially exposed to the exterior through opening 17a, and some 
fields of the external electrode layer 16 are covered with copper plating 31 with 
the internal surface of the interlayer connection hole 29, in order to secure the 
electric connection with the interlayer connection section 33. 
[0049] Next, the manufacture approach of the substrate 21 with built-in 
components of the gestalt this implementation constituted as mentioned above is 
explained with reference to drawing 5 and drawing 6 . 

[0050] First, as shown in drawing 5 A, circuit patterns 24A and 24B are formed in 
each field of the insulating base material 23, and the printed wired board 22 to 
which the through hole 25 was partially established and electric connection 
between layers was made is prepared or produced. In addition, a printed wired 
board 22 may be not only a double-sided substrate but the single-sided board 
and the multilayer substrate of three or more layers to illustrate. 
[0051] Next, adhesives 26 are applied to the predetermined field in which circuit 
pattern 24A of the top face of a printed wired board 22 is not formed, the ceramic 
condenser 1 1 of a configuration of that the gestalt of the 1 st operation explained 
is laid on it, and a ceramic condenser 11 and a printed wired board 22 concerned 
are made to unify, as shown in drawing 5 B. 

[0052] Before this ceramic condenser 1 1 is carried on a printed wired board 22, 
the process which coats the front face of the terminal electrode 14 with water- 



soluble PURIFURAKKUSU of an imidazole system by the thickness of about 1 
micrometer or less as a rustproofing layer 17 is performed. As the coating 
approach of water-soluble PURIFURAKKUSU, well-known technique, such as 
dip coating and a spray method, can be used. 

[0053] Then, as shown in drawing 5 C, the laminating of the adhesive resin layer 
27 of copper foil 36 with resin is stuck and carried out to the top face of a printed 
wired board 22. At this time, the mold of the ceramic condenser 1 1 is carried out 
with the adhesion resin which constitutes the resin layer 27. Moreover, since the 
rustproofing layer 17 is formed on the terminal electrode 14 of a ceramic 
condenser 11, discoloration of the terminal electrode 14 concerned by the heat- 
treatment accompanying the laminating of copper foil 36 with resin is prevented. 
[0054] Next, for example, as shown in drawing 6 D, laser beam L is irradiated 
from the copper foil coat 28 side of copper foil 36 with resin, and the process 
which forms the interlayer connection holes 29 and 30 connected to circuit 
pattern 24A of the terminal electrode 14 of a ceramic condenser 1 1 and a printed 
wired board 22 is performed. 

[0055] As the punching approach of the copper foil 36 with resin using a laser 
beam The conformal mask method which punches the resin layer 27 by the 
larger C02 laser than an aperture after forming the window (aperture) of an 
aperture and the diameter of said in a copper foil coat 28, Although there is a 
direct laser process which punches the large window method which punches the 
resin layer 27 by the C02 laser, a copper foil coat 28, and the resin layer 27 at a 
stretch by the C02 laser after forming a bigger window than an aperture in a 
copper foil coat 28 With the gestalt of this operation, any approach is applicable. 
[0056] Laser beam L runs through the resin layer 27, circuit pattern 24A of the 
terminal electrode 14 of a ceramic condenser 11 and a printed wired board 22 is 
reached, and the interlayer connection holes 29 and 30 which this illustrates are 
formed. 

[0057] Then, DESUMIA down stream processing for removing the interlayer 
connection hole 29 and the resin residue in 30 is performed. This DESUMIA 



processing can use acid common oxidizing quality roughening liquid and alkaline 
oxidizing quality roughening liquid. For example, as acid oxidizing quality 
roughening liquid, there is chromium / sulfuric-acid roughening liquid, and 
alkaline oxidizing quality roughening liquid can use potassium permanganate 
roughening liquid etc. 

[0058] He removes partially the rustproofing layer 17 on this DESUMIA 
processing terminal electrode 14 corresponding to the formation location of the 
interlayer connection hole 29, and is trying to form opening 17a ( drawing 3 , 
drawing 4 ) which exposes the surface external electrode layer 16 outside 
through the interlayer connection hole 29 by setting in process with the gestalt of 
this operation. Since the rustproofing layer 17 which becomes by water-soluble 
PURIFURAKKUSU is easily removed by an acid or the alkaline drug solution, it 
can remove partially only the field corresponding to the formation location of the 
interlayer connection hole 29 from the external electrode layer 16. 
[0059] Then, as shown in drawing 6 E, the process which forms copper plating 
31 and 32 is performed to the internal surface of the interlayer connection holes 
29 and 30 which performed DESUMIA processing. As the formation approach of 
copper plating 31 and 32, it can carry out combining nonelectrolytic plating or 
nonelectrolytic plating, and electrolysis plating. 

[0060] After nonelectrolytic plating pretreats cleaning processing which 
degreases the interior of the formed interlayer connection holes 29 and 30, it is 
performed in the non-electrolytic copper plating liquid containing a copper ion, a 
copper complexing agent, a copper reducing agent, pH regulator, etc. by carrying 
out immersion processing. On the other hand, when combining with electrolysis 
plating, after forming nonelectrolytic plating thinly, electrolysis plating processing 
is performed into a copper sulfate bath or a copper pyrophosphate bath. 
[0061] Here, when forming the interlayer connection holes 29 and 30 by 
approaches other than the approaches of forming the interlayer connection holes 
29 and 30 by the approach which needs DESUMIA processing for behind, such 
as a laser process, (for example, when the insulating resin layer 27 consists of 



photopolymers and the interlayer connection sections 29 and 30 are formed by 
the photolithography method using ultraviolet radiation as an exposure light), 
DESUMIA processing is not necessarily needed. In this case, the rustproofing 
layer (water-soluble PURIFURAKKUSU) 17 ( drawing 3 , drawing 4 ) 
corresponding to the formation part of the interlayer connection hole on the 
terminal electrode 14 is removed at the cleaning process in an above-mentioned 
head end process. 

[0062] Namely, in the above-mentioned cleaning processing, although generally 
carried out using an alkaline drug solution Water-soluble PURIFURAKKUSU 
which is carrying out complex association with the copper (external electrode 
layer 16) of a substrate by the thickness of 1 micrometer or less Only the part 
corresponding to the formation part of the interlayer connection hole 29 can 
remove water-soluble PURIFURAKKUSU to cleaning processing of the interlayer 
connection hole 29 and coincidence, and can make them expose the external 
electrode layer 16 to the exterior partially on relation easily removable using 
alkali or an acid (refer to drawing 3 ). In addition, when cleaning processing is 
considered as the acid degreasing processing using an acid, water-soluble 
PURIFURAKKUSU can be removed like the above. 
[0063] The interlayer connection sections 33 and 34 are formed by forming 
copper plating 31 and 32 in the internal surface of the interlayer connection holes 
29 and 30 as mentioned above. In the formation process of this copper plating 31 
and 32, a plating layer is formed also on circuit pattern 24A on a printed wired 
board 22, and the terminal electrode 14 of a ceramic condenser 1 1 . 
[0064] Here, with the gestalt of this operation, since both circuit pattern 24A and 
the external electrode layer 16 which constitutes the surface of the terminal 
electrode 14 are formed with copper, copper plating 31 and 32 is attached, and 
the surroundings are good and, thereby, can secure the junction dependability 
between a copper foil coat 28, circuit pattern 24A, and the terminal electrode 14. 
[0065] The manufacture process of the substrate 21 with built-in components of 
the gestalt of this operation is completed by performing the process which carries 



out patterning of the copper foil coat 28 of copper foil 36 with resin to a 
predetermined configuration, and finally forms conductor pattern 28A ( drawing 6 
F). In addition, conductor pattern 28A can be formed using the well-known 
photolithography technique over a copper foil coat 28. 
[0066] As mentioned above, since the electronic parts (ceramic condenser) 1 1 
with which the surface of the terminal electrode 14 became with copper, and 
constituted the rustproofing layer 17 from water-soluble PURIFURAKKUSU are 
used as the built-in components of a substrate with built-in components 
according to the gestalt of this operation Making it possible to bear the electric 
junction between the terminal electrode 14 and conductor pattern 28A in the 
interlayer connection section 33 which consists of copper plating 31, the field 
which does not contribute to the interlayer connection on the terminal electrode 
14 can be covered with the rustproofing layer 17, and predetermined rust 
prevention can be obtained. Thereby, high junction dependability can be 
acquired also fully corresponding to the formation of a fine pitch of interlayer 
connection structure. 

[0067] And requiring a process special to removing the rustproofing layer 17 on 
the terminal electrode 14 corresponding to the formation part of the interlayer 
connection section 33 can remove partially only the field considered as the 
request of the rustproofing layer 17 concerned by performing processing usually 
needed for execution of the process before and behind that absolutely none. 
Moreover, connection between pattern-patterns and pattern-terminal inter- 
electrode connection can be once made by copper plating. Substrate built-in- 
ization of components becomes easy and improvement in productivity is 
achieved by these things. 

[0068] As mentioned above, of course based on the technical thought of this 
invention, various deformation is possible for this invention, although the gestalt 
of each operation of this invention was explained, without being limited to these. 
[0069] For example, although the chip mold laminating ceramic condenser was 
mentioned as the example and explained as electronic parts with the gestalt of 



each above operation, respectively, of course, it is applicable also to the 
resistance components of this and a chip mold, or the electronic parts of an 
insertion mounting mold. In this case, the same effectiveness as the gestalt of 
the above-mentioned implementation can be acquired by forming the 
rustproofing layer which constitutes the surface of the terminal electrode of the 
above-mentioned each part article from copper, or comes by water-soluble 
PURIFURAKKUSU on it using copper lead material. 

[0070] Moreover, in recent years, although semiconductor package components 
which have the leadframe which a surface becomes with copper, such as an 
SOP mold and a QFP mold, are developed, this invention is applicable also to 
such semiconductor package components. 

[0071] Furthermore, in the gestalt of the above operation [ 2nd ], although the 
resin layer of copper foil with resin was applied as an insulating layer under 
which electronic parts are laid, the thermosetting resin sheet of a semi-hardening 
condition with adhesive properties, such as not only this but prepreg, may be 
used, or the photopolymer ingredient of high resolution may be used as the 
above-mentioned insulating layer. In the case of the latter, the interlayer 
connection hole connected with the terminal electrode of electronic parts by the 
photolithography method as mentioned above can be formed that what is 
necessary is just to form a conductor pattern in the surface by sticking or plating 
depositing a conductor layer in the case of the former. 
[0072] 

[Effect of the Invention] Since the rustproofing layer which constitutes the surface 
of a terminal electrode from copper and comes by water-soluble 
PURIFURAKKUSU on it is formed according to the electronic parts of this 
invention as stated above, while being able to respond to unleaded solder 
mounting, the need of forming the solder plating of SnPb is abolished, and an 
environmental problem can also be coped with, and soldering nature is not 
spoiled. Moreover, when using unleaded solder plating, even if it compares, 
since the monitor management burdens of impurity mixing to a solder tub are 



reduced, workability increases, and the mechanical and electric dependability of 
a joint can also be secured. 

[0073] Moreover, since rustproofing of the fields other than the field where the 
terminal electrode of the electronic parts built in is connected with the interlayer 
connection section is carried out according to the substrate with built-in 
components of this invention Since it can constitute from copper plating which 
formed the interlayer connection section in the internal surface of the interlayer 
connection hole which penetrates an insulating layer, securing the rust 
prevention of the terminal electrode in the interior of a substrate It becomes 
possible to give conductivity easily and proper also to the high interlayer 
connection hole of an aspect ratio in a minor diameter, and can fully respond to 
fine pitch-ization of a circuit pattern. 

[0074] Furthermore, according to the manufacture approach of the substrate with 
built-in components of this invention, since the surface of the terminal electrode 
of electronic parts is copper, copper plating of the interlayer connection section is 
attached, and the surroundings are good and can fully respond also to a fine 
pitch pattern. Moreover, junction dependability is securable when only the 
connection part of the interlayer connection section removes water-soluble 
PURIFURAKKUSU on a terminal electrode. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the configuration of the terminal 
electrode of the electronic parts in the gestalt of operation of the 1st of this 
invention. 

[Drawing 2] It is the sectional view showing typically the configuration of the 
substrate with built-in components in the gestalt of operation of the 2nd of this 
invention. 

[Drawing 3] It is the sectional view expanding and showing the configuration of 
the interlayer connection section of the substrate with built-in components shown 
in drawing 2 . 

[Drawing 4] It is the perspective view showing typically the configuration of the 
important section of the interlayer connection section shown in drawing 3 . 
[Drawing 5] It is a process sectional view explaining the manufacture approach of 
the substrate with built-in components in the gestalt of operation of the 2nd of this 
invention, and in A, the preparation process of a printed wired board and B show 
the loading process of the chip mold laminating ceramic condenser as electronic 
parts, and C shows the laminating process of copper foil with resin, respectively. 
[Drawing 6] It is a process sectional view explaining the manufacture approach of 
the substrate with built-in components in the gestalt of operation of the 2nd of this 
invention, and the process at which A forms copper plating in the formation 
process of an interlayer connection hole and the internal surface of the interlayer 
connection hole in which B was formed, and C show the process which carries 
out patterning of the copper foil coat of copper foil with resin, respectively. 
[Drawing 7] It is the perspective view showing the conventional chip mold 
laminating ceramic condenser soldered on the printed wired board. 
[Drawing 8] It is the sectional view showing the configuration of the terminal 
electrode of the conventional chip mold laminating ceramic condenser. 



[Description of Notations] 

11 [ -- A rustproofing layer, 21 / -- A substrate with built-in components, 22 / -- A 
printed wired board, 24A 24B / — A circuit pattern, 27 / - An insulating resin layer, 
28 / -- A copper foil coat, 28A / -- 29 A conductor pattern, 30 / -- 31 An interlayer 
connection hole, 32 / -- 33 Copper plating, 34 / -- The interlayer connection 
section, 36 / -- Copper foil with resin. ] - A ceramic condenser (electronic parts), 
14 -- A terminal electrode, 16 -- An external electrode layer, 17 
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[ 0 0 4 5 ] 7° v y hmmu2 2 ^±Hta, ^s-y 

^nyr'y-tfll^adid t LT «#fMSttffl 

tlX^l. t7S7737f>tl 1(4, ^^Mlf 

[0046] mmmm2 i^m^ mmm 
iMfS£tix\^h. ^»^-y2 8A(i ryy 
fyf 1 1 tf)JS?ttffi 1 4 t r , JiragMgp 3 

3, 3 4£^LTlKfcW£8Nft3;hX^S. 
[0047] il^f^^ 33, 3 4 {±, IgSttfSIg.Jl 2 
7 SrMM-f S Hr H 1f»L 2 9, 3 0 mMffilztt IXM 

»oi3i, 32 ^mix^h^T^~!vxmmti 

^ n yfyt 1 1 O^^mS 1 4 t ^Srfifigg-t-SJi^ 
gMgP3 3cv!¥ffl^^LT^S 0 
[0048]t7i7 ^nyr'y-f l l o^ms l 4 
ttswcfci, miO^JtO^JT'ML^j;7t, 

7tioT, fflT^S^mgJll 6<7)KH^ffl^§ 

fL-cv^^, ^msJii 6o-iiofi«(i, Jinui^ 

at 3 3 i:^€MW^ffiM^5lf*t--&tfet, lP17a 

^LT^w^h^Ma^tu iir H ifsm2 9^ 
ffisfcfctt^gfto^ 3 iizi^xtmztLxv^ 0 

[0049] mz. £Lh<7)i 3 tSfiSc§^il>*Slfe^ 
^^p^j^SK 2 1 ^SiiTjSto^TH 5 £ i 
6^#HSLTf^y-|» 0 

[00 50 ] i-f, laSAt^-fiat, I6SSW2 3 
f3#ffl t ffiiK^ ^ - y 2 4 A , 24B § ^1 , 

^ti^r u y hmm.2 2 mffi£tzteim*t& . ^ 

fc, 7°U> M£HS2 2(4H^I>MHS«tPS^^, 
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[0051] mz, msB^tXdiz. ruyhSM 
fmcomm^mmm2 6rm^L, ^conz^ mi com 

[0 0 5 2] :^7?7^3yfyti l^'ryyf 
ffiHS2 2±/\ffij$tL^t?«i. t%F?m4(D3m 
mmmmi 7kix, a s^vwi^^tttry 

Sffi Mil- . *?§tt7° ij777^Xm-f^^ 
at LT(4, ^iiS, 17V-Sf«Wa^U 
& £ t I) . 

[0053] Hsct^tiat, ru> his 

i&«*2 2<9±ffiK*rU ffIS§tt«§3 6i0ff#tt^flt 
fliJl2 7£Ifi9ftH\ i<0i:S, -fe^S-y^ 

*)*-)VVZtll. ifc, -fe^S ■y^rJ>T>-tf 1 1(7) 
iB^«Sl 4_htiiK«^Ml 7jWBj£S*uO*4<0 

1 4 <^Efe&q»±S h& . 
[ 0 0 5 4 ] Mi.(4\ 06 Dfcjjr$\fc 5 fcffifl&ft 

t7?7?3yfyfi ibifiii 4*3j;t>"ryy 
MSM2 2<os»'^-y 2 4 Atawi-iwaiisgtt 

?L2 9 , 3 0 *Mtftt&xmti t ftbti& . 

[0 0 5 5] ^-^^ffl^^fSBI#^«rg3 6^TL 
TT&fc LT(4, fflf§l2 8t?L@h|5l@^ ^yF 

(iO £JFML*:SL ?LMJ: l 9t^^C0 2 ^— rc 
mmm 2 7 JM^ayyt-v/^x^S, fflrsn 

2 8 t?Lfi=fc 0 & %v a v y mm itzm, mmm 

2 7 £ C 0 2 I—- tf'T-^TL-f 5 4 y h'Sc, * L 

T , fflfg/f 2 8 is i 8f jUJf 2 7 £ c o 2 r ?-H$ 

[0 0 56] TftUi. ft»2 7 £^#&f-J\ -fe 

5S7^ yf>t 1 1 com^-mm 1 4 a m~rv > v 
mm.2 2om&w-> 2 4 ai^bu * 0 

0S^ § i a ^JinSSMf L 2 9,30 ^JFMSftS . 
[0 0 57] ^OiL /ffi»»L2 9,30 ft<?)lSM8 

U tt^SHtttMMffl^l, - k h . Miif. gg 

[0058] ^mmcommxn, zcofx $ tmhis 
n« 1 4±? ) PM^if 1 7 tu 1. _h hix mm 



<m%mmm 1 6 itmmmmi2 9 s^lt 

$-££B§P17a (S3, 04) ^ffM^Si^LT 
7K^'lt7°U77-y^XT"5:l»Klt^fflJil 7(4, 

x\ mrmmL2 9mmmizftmmmco&, m 
muz. 9wmmi e^m^x^h, 

[00 59 ] liit, 06Et^-fJ;at. fxsri 
S£ffiUtJMML2 9, 3 0^)rtffiH(;MLT. ffl 
ft-3|31, 3 2 £BtfL~t&xmffftbti& „mtb->% 

31, 3 2<r)Bmfimt iximmMbb-^ ±rd&, 

[00 60 ] *€ft?ftog=(4. ffML/iJfflJfML2 

9, 3 o^mmm-tmmmfmcommmm^tz 

lz£->Xftbtll a -77. W&t>~>%b&*&toitt>1& 

[ 0 0 6 1 ] z\zx\ mxmm. mzTxsrxk 
mzmt -rhuwrcmmmi 29,30 mm-i 
immnmx. mmm.2 9,30 zmmtt>% 

mus. %mmmm2 7tf®K\mmxmmz 
ti. mftftzmftftkixm^tzythvvT'yyjm 
{z£~>xmmmwM2 9 , 3 omMzti&m^m^ 

=Fim 1 4 ^commmmiim^mzMmi-mmm 

mm (*Itt7"'j777^X) 17 (03, 04) (4, 

nmwmxmzh wumxuxw^tih . 
[ 0 062] -r^*>. xtmmmmzii^xii, hr 

Wtr;P* U tt^S^ffl^Tff^S £\ l ju mlilT 
co/f$T-Tmoffl (^lt®Il 6 ) HK^LTU 

Ri^t. mmmmi2 9mmi>mz.nmmm>& 
Mmr y777?x^i*u, ^h^msi 1 6 £§p 
^ t^^naj § it h z. t &t § h ( 0 3 #Bg ) „ ^ 

hZkifiX^h. 

[0063] VAXcO i 5 1 LT, Jfra^ML2 9,30 

cortMffltiBft^ #31, 32 *%M$ni> ; (; X -> 

x.mmtmm3 3, 3Atm^tih. zmm-y^ 
31, 3 2commM\iz&^xi±, 2 

1 os^?€ffi 1 4 ±(; i> . ^ # mtflmztil . 

[0 0 64] *Hft<7)^ET14, l«f^-y 

2 4Afe±lf; SST«Sl4<7>SJi^SlfttSiWII«S 
HI 6s&«fc ttfl!T'?FM§tlT^I>OT'\ ffl^-o^ 3 
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2 8 IMW-y 2 4 Afc XU'Vm^nm 1 4 fc 

[0 0 6 5] ft^fc, fSMt#»r§3 6<»§Ji2 8£ 
FifSW^^--y^tTW#:^^-y 2 8 A^^Jjic 

MM2 1 ^IBtTn-trX^Tf & (06 F) . 

[0066] mx, *nj6«o^ffiti^if , as?*si 
4 0 ^k>»»i 1 7 £*a£tt7° u ^ 

77? xt« L (^757^3 yfyt ) 

1 1 ^^p^jta^^^fpfc tx^mx\ m^m 
mi 4 tmifr*?->28Ak<omemmffi&£mih 
->%3i frt>%hmmmu 3 3 T-sa ^ t l 
. m?nm 1 4±^r E g@^ts :j fL^v«s: 
Kii^ai 1 7 T-MLTF^^ffiif mm*#^> - t # 
h . ^ftt; i 0 , MSMflii^ r >r > t° -y -HI: 

fci>+^^JELTftV^fifft4^f#l. ; btfX*% 

[0067] u> t , JiiasasB 3 ^jaaHatwiB 
■f s , ss^iws 1 4 _hoE&if^ffli 1 7 -km&th «ot 

iiffta^gt 3fc.S8!HHT3 - 1 SSI® 

wijii 7^FJtat^s«ii^A^gp*wti^*-rs 

jRft#££ t * 0 , £»or&J±^mftl> . 

[ 0 0 6 8 ] *^Hj!o^f^m«s.^^ri^ 

U:**, #3&BJJte£ft6fcRB£3ftSC:fc&<, 

4. 

[0069] Miimtto&mmmmxn. tt^g&a 

b Lt\ f 77ili-b7S 7^nyf>f JMtPf 

7° U 7 7 v 7 *T3rS £ ffM-f £ Zbl/ZX^ 
X , ±fE§gJfetfffi8S fc IM«*Sfi«$-#5 - i: £W 5 . 
[0 0 70] jE^fcfcWCfci, aJls&^HT^rS U 

■y ^- y'§PnMfllg$ftT U I, i>\ ZcoX 0 

■y >r- 'jw^zm Lxij., ^wmmmmx'h & . 

[0 0 7 1 ] $£>fc, iil±^2^ffiO«;feUT 

ja, mTmmmmti&mmmb ixmmmmm^ 



*£J¥**.&Wi«>-3 # - b lz X 

i a 1 7 * h u v ^"7 7 ^ &t i o-cm^s&ftio^m 

[0072] 

v?7>y? xx-% h mmsm*jmx,x\ ^ h ^x\ is 
miLtm^znmx-^ & 1 1 %> t , s n pb ^o(i:^/-i 
^ffM-rs^g^ ^< Lxmwm^z mm 

ttz. \iLtam^mWj:hKhz\bht£\\ i 
IZbtfTZl, 

[ 0 0 7 3 ] ifc, *^BJ^^ n ^^H , F*3 

^ § s €^ gpp a n «s^ , )ir B iffiM^ t § ft 
s ffiiiiii^^ffiii^Klt^a § ft x v ^ ot\ ss^iii 

[0 0 74] *^B^i5p a n ^S^^ji7J& 
t iftif , « : FaiiHi^)SirF1WE^^i* t fflTfc S W\ 
«ISI««ai^«ft o $ i 9 9 , 7 r 

>f y t >y fy^-yt t-HJ-t^jiBI-S .1 1 I . 

[Hi ] ^mwnmi^mmmmiz&i&m^^ 
[02 ] *%0j<7)m2<7)iiiitoM^(ti»i5 n D p^iia 
[ a 3 ] 0 2 L^iiip^iiaKoJirBie^^^ 

{z^tmmmxhh, 

[05 ] *^nj^2<7)ii)jto^jtfc(ti>i5 n D p^iia 
«<7)Mit*s^ imtixmmmmxh 9 . a(±t u y 
hmmcommirm, b (±€?-gPp n n fc lt^^ ■/ rmm 
m^^'y^^yfy^mmTM. cmmmmm 

[06 ] ^.%m<Dm2<Dmmmmxzhnhm^mm 
mcowmijmwM-riTMmmmx% 0 , Ai±mm% 
mummrM. b am vtzmmmmi^ ^mm^m 



(8) 003-309373 (P2003-309373A) 



1 l-t7vy^yf>t . 



p n n^S«. 2 2-T'jyMSH«. 2 4 A, 2 4B- 

@e§a^-y. 2 7-iegHHSJiiJi. 2 8-srgJi, 2 

8A-Sft^-y, 2 9, 3 0-JIfgft»L 3 1, 

33, 3e-mm 

mm. 
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